Angioleiomyoma is an uncommon benign soft tissue tumor usually found in the lower extremities and rarely observed in oral tissues. It is microscopically characterized as a proliferation of smooth muscle cells intermingled with abundant vascular channels. Oral angioleiomyomas affect mostly the lips, palate, buccal mucosa and tongue, and appears as a submucosal painless nodule. Upper lip is seldom affected and only few cases have been reported. We report three additional cases of angioleiomyoma affecting the lips of elderly patients. All lesions were asymptomatic and presented as submucosal nodules of approximately 1cm. Microscopic analysis on H&E sections revealed similar pattern in all cases, showing well-circumscribed and encapsulated tumors characterized by proliferation of smooth muscle cells and large amount of wide vascular spaces of varying sizes. Most tumor cells were immunoreactive for α-smooth muscle actin, desmin and HHF-35. CD34 was also positive on the endothelial cells. All patients were surgically treated and no recurrence was observed so far. The oral pathologists and clinicians should consider this entity when assessing nodular lesions on upper lip.
Introduction
Leiomyomas are benign smooth muscle tumors that preferably affect the genitals, skin and gastrointestinal tract, being rarely seen in the oral cavity and commonly classified into three microscopic patterns: solid leiomyoma, angioleiomyoma (ALM) and epithelioid leiomyoma (1) . ALM is a relatively common neoplasm accounting for about 5% of all benign soft tissue tumours and almost three fourths of all oral leiomyomas (1, 2) . Approximately 150 cases of oral ALM have been reported up to now, being frequently identified as a bluish submucosal painless nodule affecting the lips, palate, buccal mucosa, and tongue, presenting important clinical differential diagnosis (1) . e483 Microscopically, ALM consists in a well-circumscribed lesion presenting vascular spaces with varied size and thick muscle walls, containing concentrically arranged smooth muscle cells within the muscular walls and interspersed with collagen fibers between vessels (3). The smooth muscle origin can be confirmed through a strong cytoplasmic staining pattern of all tumor cells by antibodies directed against smooth muscle actin (3). According to the dominant microscopic pattern some authors additionally classify oral ALM as solid/capillary, venous, and cavernous. The latter is characterized by the majority of large vascular spaces and it is the most uncommon subtype (3). The aims of this paper are to report three cases of ALM affecting the lips and to discuss its clinicopathological and immunohistochemical features.
Case Reports
Case 1 A 54 year-old male was referred for evaluation complaining of an asymptomatic lower lip nodule with 6 months of evolution (Fig. 1) . He was HIV positive without any other remarkable disease. On physical examination it could be noted a tiny painless submucosal nodule on the right portion of the lower lip, fibrous on palpation and measuring 1 x 1 cm. Under the clinical differential diagnosis of deep-seated mucocele, hemangioma, fibrous hyperplasia and pleomorphic adenoma, the patient was submitted to an excisional biopsy after local anesthesia. The specimen was processed and histopathological examination revealed a well-circumscribed smooth muscle proliferation (Fig. 2A1) . The lesion presented a uniform pattern composed mostly of spindle-shaped cells and blood vessels ( Fig. 2A2 and  2A3) . A diagnosis of angioleiomyoma was rendered and the patient presented no further complications following two years of follow up. Case 2 A 66 year-old male presented with an asymptomatic well-defined fibrous nodule in the central portion of the upper lip lasting 19 years. Medical history was noncontributory and an excisional biopsy was performed. Histopathological examination revealed a multinodular mass full of large vascular spaces. Stroma was composed of spindled cells and small blood vessels ( Fig.  2B1 and 2B3) . A final diagnosis of angioleiomyoma was rendered and the patient undertook periodic evaluations and failed to show recurrence after 1 year following surgery.
Case 3
A 53 year-old male presented with a slightly bluish painless fibrous nodule with a smooth surface, measuring 0.8 x 0.5 x 0.5 cm in the upper lip, lasting 5 months. Medical history was non-contributory. Clinical diagnosis included fibrous hyperplasia, hemangioma, pleomorphic adenoma and canalicular adenoma, and the lesion was submitted to an excisional biopsy. Gross pathological examination demonstrated a white nodule measuring 0.6 x 0.5 x 0.4 cm and after sectioning dark brownish areas could be seen in the inner portion (Fig.  3A) . Histological examination revealed a multilobulated well-circumscribed lesion ( Fig. 3B and 3C ). The tumor presented bands of smooth muscle cells surrounding multiple vascular spaces of varying sizes. The spindleshaped cells showed elongated blunt-ended nuclei and eosinophilic cytoplasm forming smooth muscle bundles showing interlacing pattern with collagen fibers between dilated and slit-like vascular spaces (Fig. 3D ). Final diagnosis was angioleiomyoma and no local recurrence has been detected after 6 months of follow up. e484
Immunohistochemical Findings
Immunohistochemical analysis was performed after confirmation of diagnosis and included desmin (D33, dilution 1:1000, Dako Corporation, Carpinteria, CA), alpha-smooth muscle actin (1A4, dilution 1:400, Dako Corporation), muscle specific actin (HHF35, dilution 1:800, Dako Corporation), S-100 (Polyclonal, dilution 1:12000, Dako Corporation), CD34 (QBEnd10, dilution 1:50, Dako Corporation) and D2-40 (D2-40, dilution 1:200, Dako Corporation). Briefly, the slides were hydrated, and subjected to microwave antigen retrieval in sodium citrate solution (pH 6). Next, the sections were treated with 3% H2O2 and incubated overnight with the primary antibody. This was followed by secondary antibodies conjugated with streptavidin-biotin-peroxidase (Strept ABComplex/HRP Duet, Mouse/Rabbit, DAKO, Denmark), which were visualized with diaminobenzidine chromogen counterstained with Carazzi's haematoxylin. The spindle-shaped cells were immunoreactive for alpha-smooth muscle actin (Fig. 2A2, 2B2 and 4A), muscle specific actin (Fig. 4B) , and desmin (Fig. 4C) . The endothelial cells along the walls of the prominent vascular channels were immunoreactive for CD 34 (Fig.  4D ).
Discussion
Angioleiomyoma (ALM) is a well-described tumor characterized by neoplastic proliferation of mature smooth muscle cells associated with variable amount of blood vessels. It usually presents as a painful nodule affecting the extremities, albeit oral lesions seems to be asymptomatic. All three patients of the current series were male, yielding a male prevalence similar to previously reported (1). Patients' age ranged from 53 to 66 years, with a mean age of 57,7 years. All lesions were described as small nodules, which were fibrous on palpation. To characterize the clinical features of oral ALM, cases described in our study were joined to additional 50 cases of labial ALM, retrieved from the literature ( Table 1) . The age of 36 of 53 patients with labial angioleiomyoma could be retrieved from the literature, and the mean age was 47,4 years. Similarly to a previous report, fifth and sixth decades represented the greatest cluster of patients (1). Nevertheless, Gaitan-Cepeda et al. (18) reported a larger distribution in younger patients, with the highest prevalence being observed in the fourth and fifth decades of life. Interestingly, the mean age of our three cases was considerably higher than the mean age of all cases of angioleiomyoma. Considering gender, 62,5% of the cases affected males, yielding a male to female ratio of 1,67:1. In fact, a similar gender distribution yielding male predilection has been previously reported elsewhere (1, 17) . Labial masses are usually found in clinical setting but ALM are not commonly observed and consequently their clinical suspicion is hardly considered when a submucous nodule is observed on the lips. Fibrous hyperplasia, salivary retention cyst and salivary gland tumors are much more likely to occur in the upper lip, which routinely makes clinical diagnosis limited. On the lower lip, mucocele, hemangioma, fibrous hyperplasia and pyogenic granulomas are much more likely to occur. Nevertheless, surgical excision is the most likely treatment to these labial lesions, including ALM, and recur- (20) . To the best of our knowledge, case 3 is the first case of mixed oral ALM displaying a venous-cavernous pattern. Also, a great amount of morphological variations have already been described. Areas of recent hemorrhage and deposits of hemossiderin have been described in solid-type tumors. Dense hyalinization of collagen, foci of calcification and areas with mature fat cells may be also part of the tumor stroma (2, 20) . None of these features were seen in our cases, but some foci of gobletshaped endothelial cells could be observed in the contracted blood vessels, similar to the picture described by Guttmann et al. (5) . This feature is rarely described and its endothelial origin can be confirmed through CD34 positive staining (Fig. 4D) . The presence of nerve fibers in the capsule have already been described, and cases 1 and 3 showed S-100 immunostaining in the periphery of the tumor (2). Interestingly, case 2 presented with S100 positive cells intermingled with tumor stroma, what can possibly represent a cross reaction because of the polyclonality of S100 antibody. Despite of the presence of S100 positive nerve fibers on the periphery of cases 1 and 3, no symptoms were reported. The immunohistochemical pattern of ALM is well recognized and may in turn be distinguished from other perivascular myoid tumors easier. Strong and diffuse immunopositivity for SMA is observed in this subset of lesions, which include ALM, myopericytoma (MPC), myofibroma and glomus tumor (3, 18) . Other smooth muscle markers, such as HHF-35, calponin and h-caldesmon, also show similar immunostaining pattern in ALM and MPC. Nevertheless, desmin is more specific for ALM, and 75% of the solid-type, 51% of the venoustype and 18% of the cavernous type tumors are positive for this marker. Interestingly, the MPC-like portions in the ALM are desmin-negative and thus allow adequate distinction in difficult cases (17) . All three cases were 100% positive for alpha-smooth muscle actin, HHF-35 and desmin (Figs. 4A, 4B and 4C ). Although the classic presentation lacks diagnostic difficulties, some tumors (specially the venous-type) present perivascular concentric arrangement of myoid cells similar to those observed in myopericytoma which may turn the diagnosis somewhat complex (17) . Distinction between classic histopathologic presentation of ALM and MPC does not present a diagnostic challenge. Anyhow, approximately 21% of all ALM may present some MPC-like areas with perivascular concentric smooth muscle cells proliferation, which are desmin-negative.
On the other hand, a great proportion (50%) of MPC may also present ALM-like areas with variable amount of eosinophilic spindle cells and venous or cavernous pattern (17) . It seems important to highlight that perivascular concentric growth of myoid cells cannot be considered the only distinctive aspect of MPC. In summary, ALM may be considered as a perivascular myoid tumor with some distinctive aspects. As they can be considered rare in the lips, their clinical suspicion is not common. Surgical excision is the adequate treatment and no recurrence is expected. Desmin immunostaining seems to be helpful when morphological aspects are not conclusive.
